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(54) LED DISPLAY AND DISPLAY DEVICE USING IT 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a LED display and a display device in which outward 
appearance is good at the time of non-lighting and color deviation is less by making picture 
elements constituting a pixel in a block different one another in arrangement and arranging the 
block repeatedly. 

SOLUTION: Semiconductor light emitting elements which can emit R, G, B respectively are 
arranged in each light emitting diode. One more R is arranged in addition to light emitting diode 
which can emit R, G, B, then four elements constitutes one diode. One pixel of a LED display 
performs display using this four elements. In this case, color deviation is suppressed by arranging 
a block periodically and repeatedly changing arrangement of light emitting diodes of RGB 
constituting one pixel in a block. That is, as shown by a dot line 302, ore more R is added to a light 
emitting diode of RGB and four elements constitutes one pixel. Also, as shown by a chain line 301, 
one block is formed by using three pixels vertically and horizontally. A LED display is constituted 
by arranging blocks repeatedly. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the LED indicator characterized by for the picture element which is the LED 
indicator which has arranged 1 pixel constituted from three or more light emitting diodes as each 
picture element to which RGB can emit light in the shape of a matrix, constitutes a block from 3 
pixels or more, and constitutes the pixel within a block being mutually different arrangement, 
and repeating said block, and arranging. 

[Claim 2] Each light emitting diode is an LED drop according to claim 1 which has the mold 
member colored the luminescent color and the same color, respectively. 

[Claim 3] It is the LED drop according to claim 1 which consists of four elements which combined 
one light emitting diode with the pan which is chosen from RGB in addition to said light emitting 
diode as each picture element with which 1 pixel of RGB can emit light, and this light emitting 
diode. 

[Claim 4] Each light emitting diode within said block is the LED drop according to claim 3 which 
made the pan chosen from said RGB consider except the color in which one light emitting diode 
emits light as the arrangement which does not adjoin each vertical Rhine and each horizontal 
Rhine, either. 

[Claim 5] The light emitting diode within said block is an LED drop containing a kind of light 
emitting diode chosen as each vertical Rhine and each horizontal Rhine from the light emitting 
diode of RGB, and said RGB, respectively according to claim 3. 

[Claim 6] The LED drop which has arranged the pixel which combined one picture element with 
the pan which is chosen from RGB in addition to each picture element to which RGB can emit 
light, and was constituted from four elements in the shape of a matrix, It is the LED display 
equipment to which the driving gear which drives this LED drop was connected electrically. The 
picture element from which said LED indicator constitutes a block from 3 pixels or more, and 
constitutes the pixel within this block is an LED display equipment which is mutually different 
arrangement and is characterized by repeating said block and being arranged. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the LED indicator used for the destination display board which can 
display an alphabetic character, a notation, etc., an LED display display, etc., even if it observes 
this invention from all directions grade especially, it relates to the display using the LED 
indicator and it of a color gap in which very little multicolor or full color display is possible. 
[0002] 

[Description of the Prior Art] The display using the light emitting diode (it is also hereafter called 
an LED lamp) which is the semi-conductor light emitting device to which RGB (a red system, a 
green system, blue system) which is the three primary colors of a color can emit light in the 
super- high brightness of 1000 or more mcds, respectively is beginning to be developed today. Each 
light emitting diode of RGB is used for such an LED drop as 1 picture element, respectively, and it 
combines RGB, carries out contiguity arrangement, and is made into 1 pixel. It is constituted by 
arranging each pixel in the shape of a matrix. 

[0003] Specifically, each light emitting diode is considered as the configuration which has the 
mold member which covered a part of the mounting lead electrically connected to one electrode of 
a light emitting device, inner lead electrically connected to the electrode of another side of a light 



emitting device using the conductive wire etc., a light emitting device and a mounting lead, and 
inner lead. The semi-conductor light emitting device to which RGB can emit light, respectively is 
used for the semi-conductor light emitting device used for each light emitting diode. The coloring 
agent which has the screen effect so that a desired luminescence property may be acquired is 
suitably added by the mold member. 

[0004] Multicolor or a full color image can be displayed by making the amount of currents and 
time amount which are supplied to each light emitting diode of an LED drop adjust, and carrying 
out color mixture luminescence. 

[0005] It is more desirable to consider as four or more elements which added more than a kind 
chosen more as the light emitting diode of RGB from RGB in an LED drop high brightness and in 
order to make light stabilize and emit. It is difficult to make the light emitting diode of all RGB 
form with the same semiconductor material especially now. Therefore, in order to make the light 
emitting diode of a blue system or a green system emit light in super- high brightness, specifically, 
a nitride system compound semiconductor is used for a luminous layer. On the other hand, in 
order to make the light emitting diode of a red system emit light in super-high brightness, 
semiconductor materials, such as indium gallium aluminum and a phosphorus system, are used 
as a luminous layer. As for a red system, a blue system, and a green system, a semiconductor 
material differs from structure. 

[0006] In this case, driver voltage differs from luminescence brightness etc. from a semi-conductor 
property etc. Therefore, driver voltage may use two light emitting diodes of the red system which 
is the abbreviation one half of a blue system or a green system. That is, in order to make 1 pixel 
constitute, it is possible to use a blue system and one green system at a time, respectively, and to 
carry out to four using two red systems. Similarly, in order to extend the viewport on a 
chromaticity diagram like a publication to JP,8-272316,A, it may use a red system and one blue 
system at a time, respectively, and may carry out to four using two green systems. Furthermore, 
in order to make luminescence luminous intensity adjust as four examples, it may use a red 
system and one green system at a time, respectively, and may carry out to four using two blue 
systems with low luminescence brightness. Moreover, since luminescence brightness is raised, it 
may consider as four or more arrangement into 1 pixel. 

[0007] Therefore, not only three elements but the LED drop which used one or more light emitting 
diodes of the same color system which is one in three primary colors from various situations in 
addition to the three primary colors of a color, and was made into 1 pixel may be used. Also in it, 
arrangement of light emitting diode tends to perform four LED drops, and it is suitably used from 
the screen being visible to homogeneity at the time of nonluminescent. 

[0008] An example of four LED drops is shown in drawing 1 and drawing 2 as an example. On the 
substrate 202, in addition to the light emitting diode of RGB, the light emitting diode with which 
R can emit light is added, it approaches, four light emitting diodes 101 are arranged in all 
directions, and it may be 1 pixel. What was collected into each pixel unit is arranged in the shape 
of a matrix. Each light emitting diode 201 is electrically connected by a conductive pattern, solder, 
etc. which were prepared in the rear-face side of a substrate 202. Arrangement immobilization is 
carried out into a case 203, and the substrate 202 is covered with silicone resin 205 with high 
weatherability in order to protect from an external environment except for the mold point of light 
emitting diode 201. Moreover, in order to prevent the fall of the visibility by the exposure from 
sunlight etc., the louver 204 which is a protection-from-light member is formed suitably. Such an 
LED drop 100 can emit light in high brightness stably in each picture element, or can express the 
large foreground color of the chromaticity range. Moreover, since 1 pixel is constituted using four 
elements, it considers as regular arrangement and the appearance at the time of an astigmatism 
LGT is good. 



[0009] 

[Problem(s) to be Solved by the Invention] However, by three using each light emitting diode of 
RGB, arrangement of each pixel becomes distorted one piece at a time. Moreover, [ the LED drop 
made into 1 pixel, using each light emitting diode of RGB every one piece ], if four etc. elements 
etc. are mentioned as an example, only as for Isshiki, a screen product will become large. 
Therefore, it is in the inclinations for color balance to tend to collapse if it checks by looking from 
a fixed include angle, such as right and left and the vertical direction, at the time of all-points 
LGTs, such as a white system. If light emitting diode with the mold which made the coloring 
agent contain especially is made to turn on, the whole mold member will be colored the color of 
each light emitting diode. 

[0010] Therefore, when it sees from a fixed include angle, a mold member colors with lighting of 
front light emitting diode, and luminescence of back light emitting diode is interrupted and 
kicked, and produces a phenomenon. When it sees from the include angle of the fixed vertical 
direction similarly, a part of light emitting diode hides, light emitting diode is interrupted and 
kicked by the louver, and a phenomenon is produced. Therefore, a color gap becomes easy to take 
place especially from the thing which being easy of the screen becomes that the luminescence 
balance of RGB collapses distorted. It becomes a big problem as the number of light emitting 
diodes increases, in order to arrange each light emitting diode somewhat densely in consideration 
of color mixture nature etc. In view of the above-mentioned technical problem, the appearance of 
this invention at the time of un- switching on the light is good, and it is to offer the display using 
very little LED drop and it of a color gap. 
[0011] 

[Means for Solving the Problem] This invention is an LED drop which has arranged 1 pixel 
constituted from three or more light emitting diodes as each picture element to which RGB can 
emit light in the shape of a matrix. Especially the picture element that constitutes a block from 3 
pixels or more, and constitutes the pixel within a block is mutually different arrangement, and is 
an LED drop which repeats and arranges a block. It is cancelable by using the block which 
combined the pixel for the color gap which was not able to be solved only between each pixel by 
this. 

[0012] The LED drop of this invention according to claim 2 is an LED drop which has the mold 
member which colored each light emitting diode the luminescent color and the same color, 
respectively. Even when the light emitting diode which adjoins each other by this is kicked and a 
phenomenon arises notably, it can consider as the LED drop in which uniform white luminescence 
is possible at the time of all luminescence etc. 

[0013] The LED drop of this invention according to claim 3 is an LED drop which combines one 
light emitting diode with the pan with which light emitting diode is chosen from RGB in addition 
to the light emitting diode as each picture element with which RGB can emit light, and light 
emitting diode, and constitutes 1 pixel from four elements. Each light emitting diode is regularly 
arranged densely by this, and while color mixture nature is good, it can consider as an LED drop 
with few color gaps. Moreover, it can perform improving appearance at the time of the 
astigmatism LGT which simplifies a drive circuit etc. 

[0014] The LED indicator of this invention according to claim 4 is an LED indicator which made 
the pan chosen from RGB into a block consider except the light emitting diode of a color with 
which one light emitting diode emits light as the arrangement which does not adjoin each vertical 
Rhine and each horizontal Rhine, either, thereby, it can set in the vertical direction •• it kicks " 
also having - it can consider as an LED drop with few color gaps. 

[0015] The LED indicator of this invention according to claim 5 is an LED indicator with which 
the light emitting diode within a block contains a kind of light emitting diode chosen as each 



vertical Rhine and each horizontal Rhine from the light emitting diode of RGB, and said RGB, 
respectively. 

[0016] The LED display equipment of this invention according to claim 6 is an LED display 
equipment to which the LED drop which has arranged the pixel which combined one picture 
element with the pan which is chosen from RGB in addition to each picture element to which RGB 
can emit light, and was constituted from four elements in the shape of a matrix, and the driving 
gear which drives an LED drop were connected electrically. Especially the picture element from 
which an LED indicator constitutes a block from 3 pixels or more, and constitutes the pixel within 
a block is mutually different arrangement, and is an LED display equipment which has repeated 
and arranged the block. 
[0017] 

[Embodiment of the Invention] As a result of various experiments, this invention person finds out 
that a color gap can be prevented by the thing with which the color gap of three or more light 
emitting diodes was added to the variation rate in every pixel, and two or more pixels were 
doubled and which is made to adjust arrangement of a light emitting diode for every block, and 
came to invent based on this. 

[0018] Namely, multicolor and a full color display in high brightness are possible for three or more 
elements. The LED drop which used four elements which added the light emitting diode chosen 
especially as the light emitting diode of RGB from RGB as 1 pixel has the advantage which each 
pixel can arrange densely and can arrange the property of the light emitting device of RGB. 
However, at three elements, a color gap increases according to the direction (especially the 
vertical direction) to check by looking in four elements more than which the number of one color 
increases in addition to arrangement and the three primary colors. This invention makes the 
color gap as the whole control only by the reshuffle in every pixel by using other pixels arranged 
in 1 -pixel near in what cannot absorb a color gap. 

[0019] Hereafter, this invention is explained to a detail using drawing. The typical part plan of 
the LED drop of this invention is shown in drawing 3 , and 4, 5 and 6. Each LED drop is formed 
almost like the configuration of drawing 1 and drawing 2 except arrangement of light emitting 
diode. In addition, in order to extend an angle of visibility, the mold member of light emitting 
diode is seen from a luminescence observation side side, and is made elliptical. The 
semi-conductor light emitting device to which RGB can emit light is arranged at each light 
emitting diode, respectively. (To drawing 3 , and 4, 5 and 6, RGB (a red system, a green system, 
blue system) is indicated in instantiation that arrangement of each picture element is known) . 
Drawing 3 and in the case of 4 and 5, in addition to the light emitting diode with which RGB can 
emit light, many one R is arranged, and they are made into four elements. 1 pixel of an LED drop 
is displayed using four elements. Drawing 6 is the example which used the light emitting diode 
with which RGB can emit light, and constituted the pixel from three elements. 
[0020] The concrete LED indicator of this invention makes a color gap control by repeating a block 
periodically and arranging it, changing arrangement of the light emitting diode of RGB which 
constitutes 1 pixel within a block. Specifically, four examples are shown in drawing 3 . Drawing 3 
is the partial top view seen from the luminescence observation side of the LED drop with which 
16x16 pixels have been arranged. One R is made [ many ] at the light emitting diode of RGB, and 
1 pixel is made to constitute from four elements like a dotted line 302. Moreover, 1 block is made 
to form like an alternate long and short dash line 301 three pieces, using this pixel in all 
directions. The LED drop is made to constitute by making it arrange repeatedly for every block. 
When 1 pixel of a block is seen from a luminescence observation side side, the configuration in 1 
pixel like the upper left of drawing 3 is shown. 

[0021] Specifically, the pixel is constituted by the light emitting diode of R (red system) arranged 



at the upper left, the light emitting diode of B (blue system) arranged at the lower left, and the 
light emitting diode of R (red system) arranged the light emitting diode and at the lower right of G 
(green system). [ which have been arranged at the upper right ] The pixel of the right-hand side 
where this pixel adjoins each other is formed with the light emitting diode of R (red system) 
arranged at the light emitting diode of R (red system) arranged at the upper left, the light 
emitting diode of G (green system) arranged at the lower left, the light emitting diode of B (blue 
system) arranged at the upper right, and the lower right. The light emitting diode of R (red 
system) arranged at the light emitting diode of R (red system) with which the pixel of the bottom 
which adjoins each other similarly has been arranged at the upper left, the light emitting diode of 
G (green system) arranged at the lower left, the light emitting diode of B (blue system) arranged 
at the upper right, and the lower right is arranged. 

[0022] Thus, the picture element which is the LED indicator which has arranged 1 pixel 
constituted from three or more light emitting diodes as each picture element to which RGB can 
emit light in the shape of a matrix, constitutes a block from 3 pixels or more, and constitutes the 
pixel within a block is mutually different arrangement, and the block is arranged repeatedly. 
Therefore, when kicked by the light emitting diode with which the train of one length is emitting 
light for every pixel, the array of RBRG or RGRB is included in 1 block. Moreover, when the line of 
a lower light emitting diode is kicked by the louver which is a protection-fronrlight member, the 
array of RGRB or RBRG is included by it in 1 block. RGB and R component will emit light in a 
block. Therefore, a color gap can consider as few LED drops. (In addition, it says considering as 1 
pixel by making color mixture luminescence use using four light emitting diodes in four elements 
by this invention.) Other concrete examples of this invention are shown below. It is the partial top 
view which also looked at drawing 4 from the luminescence observation side of the LED drop with 
which 16x16 pixels have been arranged. 1 pixel which made [ many ] one R at the light emitting 
diode of RGB, and has been densely arranged by four elements is made to constitute like a dotted 
line 402. Moreover, 1 block is made to form like an alternate long and short dash line 401 four 
pieces, using this pixel in all directions. The LED drop is made to constitute by repeating a block 
periodically and arranging it. When 1 pixel of a block is seen from a luminescence observation 
side side, the configuration in 1 pixel like the upper left of drawing 4 is shown. The pixel arranges 
1 pixel with the light emitting diode of R (red system) arranged at the upper left, the light 
emitting diode of B (blue system) arranged at the lower left, and the light emitting diode of R (red 
system) arranged the light emitting diode and at the lower right of G (green system). [ which have 
been arranged at the upper right ] The pixel of the right-hand side where this pixel adjoins each 
other is formed with the light emitting diode of G (green system) arranged at the light emitting 
diode of B (blue system) arranged at the upper left, the light emitting diode of R (red system) 
arranged at the lower left, the light emitting diode of R (red system) arranged at the upper right, 
and the lower right. 

[0023] The light emitting diode of B (blue system) arranged at the light emitting diode of G (green 
system) with which the pixel of the bottom which adjoins each other similarly has been arranged 
at the upper left, the light emitting diode of R (red system) arranged at the lower left, the light 
emitting diode of R (red system) arranged at the upper right, and the lower right is arranged. The 
light emitting diode of R (red system) arranged at the light emitting diode of R (red system) with 
which the pixel of the direction of the diagonal below which adjoins each other similarly has been 
arranged at the upper left, the light emitting diode of G (green system) arranged at the lower left, 
the light emitting diode of B (blue system) arranged at the upper right, and the lower right is 
arranged. 

[0024] Thus, any pixel can be considered as the configuration from which arrangement of light 
emitting diode differs mutually by considering as arrangement of the picture element from which 



the pixel adjoined within a block differs mutually, and making it arrange repeatedly per block 
periodically. Therefore, when kicked by the light emitting diode with which the train of one length 
is emitting light for every pixel, the array of RBGR or BRRG is included in 1 block, and 
luminescence of a uniform white system is attained. Moreover, when the line of lower light 
emitting diode is kicked by the louver which is a protection-from-light member, the array of 
RGBR or GRRB is included by it. Even if the light emitting diode kicked arises, RGB and R 
component will emit light equally in a block. Therefore, though the component of the light 
emitting diode kicked by any was contained, a color gap can consider as very few LED drops. In 
addition, the LED drop considered as arrangement of drawing 4 does not have a visible thing at 
the time of looking up from under slant compared with drawing 3 appropriate for bluish green, or 
it looks reddish, and it can be made into an LED drop with more little discoloration. 
[0025] Next, the concrete example of further others of this invention is shown. It is the partial top 
view which also looked at drawing 5 from the luminescence observation side of the LED drop with 
which 16x16 pixels have been arranged. 1 pixel which made [ many ] one R at the light emitting 
diode of RGB, and has been densely arranged by four elements is made to constitute like a dotted 
line 502. Moreover, 1 block is made to form like an alternate long and short dash line 501 four 
pieces, using this pixel in all directions. The LED drop is made to constitute by repeating a block 
periodically and arranging it. When 1 pixel of a block is seen from a luminescence observation 
side side, the configuration in 1 pixel like the upper left of drawing 5 is shown. 
[0026] The pixel arranges 1 pixel with the light emitting diode of B (blue system) arranged at the 
upper left, the light emitting diode of R (red system) arranged at the lower left, and the light 
emitting diode of G (green system) arranged the light emitting diode and at the lower right of R 
(red system). [ which have been arranged at the upper right ] The pixel of the right-hand side 
where this pixel adjoins each other is formed with the light emitting diode of R (red system) 
arranged at the light emitting diode of R (red system) arranged at the upper left, the light 
emitting diode of B (blue system) arranged at the lower left, the light emitting diode of G (green 
system) arranged at the upper right, and the lower right. 

[0027] The light emitting diode of B (blue system) arranged at the light emitting diode of G (green 
system) with which the pixel of the bottom which adjoins each other similarly has been arranged 
at the upper left, the light emitting diode of R (red system) arranged at the lower left, the light 
emitting diode of R (red system) arranged at the upper right, and the lower right is arranged. The 
light emitting diode of R (red system) arranged at the light emitting diode of R (red system) with 
which the pixel of the direction of the diagonal below which adjoins each other similarly has been 
arranged at the upper left, the light emitting diode of G (green system) arranged at the lower left, 
the light emitting diode of B (blue system) arranged at the upper right, and the lower right is 
arranged. 

[0028] Thus, any pixel can be considered as the configuration from which arrangement of light 
emitting diode differs mutually by considering as arrangement of the picture element from which 
the pixel adjoined within a block differs mutually, and making it arrange repeatedly per block 
periodically. Therefore, when kicked by the light emitting diode with which the train of one length 
is emitting light for every pixel, the array of BRGR or RBRG is included in 1 block, and 
luminescence of a uniform white system is attained. Moreover, when the line of lower light 
emitting diode is kicked by the louver which is a protection-from-light member, the array of 
BRRG or GRRB is included by it. Even if the light emitting diode kicked arises, RGB and R 
component will emit light equally in a block. Therefore, though the component of the light 
emitting diode kicked by any was contained, a color gap can consider as very few LED drops. In 
addition, or it looks reddish, appropriate for bluish green, the LED drop considered as the array of 
drawing 5 does not have a visible thing at the time of looking up from under slant compared with 



drawing 3 , and there is little discoloration. Furthermore, discoloration can consider as very few 
LED drops, without the remainder of R sensing [ many ] since RR does not follow the length like 
drawing 4 . 

[0029] In addition, three examples are shown in drawing 6 as examples other than four element. 
Drawing 6 is the partial top view seen from the luminescence observation side side of the LED 
drop with which 16x16 pixels have been arranged. Light emitting diode is formed by the mold 
member of a shell mold. 1 pixel is made to constitute like a dotted line 602 using the light 
emitting diode of RGB. Moreover, 1 block is made to form like an alternate long and short dash 
line 601 four pieces, using this pixel in all directions. The LED drop is made to constitute by 
repeating a block periodically and arranging it. When 1 pixel of a block is seen from a 
luminescence observation side side, the configuration in 1 pixel like the upper left of drawing 6 is 
shown. 

[0030] The pixel arranges 1 pixel with the light emitting diode of R (red system) arranged at the 
upper left, the light emitting diode of G (green system) arranged downward, and the light 
emitting diode of B (blue system) arranged at the upper right. The pixel of the right-hand side 
where this pixel adjoins each other is formed with the light emitting diode of R (red system) 
arranged at the lower left, the light emitting diode of G (green system) arranged upwards, and the 
light emitting diode of B (blue system) arranged at the lower right. 

[0031] The light emitting diode of B (blue system) with which the pixel of the bottom which 
adjoins each other similarly has been arranged at the upper left, the light emitting diode of G 
(green system) arranged downward, and the light emitting diode of R (red system) arranged at 
the upper right are arranged. Moreover, the light emitting diode of B (blue system) with which the 
pixel of the adjacent direction of the diagonal below has been arranged at the lower left, the light 
emitting diode of G (green system) arranged upwards, and the light emitting diode of R (red 
system) arranged at the lower right are arranged. 

[0032] Thus, any pixel can be considered as the configuration from which arrangement of light 
emitting diode differs mutually by considering the pixel adjoined within a block as arrangement 
of a mutually different picture element, and arranging it repeatedly per block periodically. 
Therefore, when the line of lower light emitting diode is kicked by the louver which is a 
protection-from-light member, the array of RGB or BRG is included by it. Even if the light 
emitting diode kicked by any arises, a RGB component will emit light equally in a block. 
Therefore, a color gap can consider as few LED drops. In addition, although three elements and 
four elements were shown in the example, it cannot be overemphasized that at least five or more 
elements can be formed similarly. By this, it can consider as very few LED drops of the color gap 
in the check-by -looking direction at the time of an all-points LGT. Hereafter, each configuration of 
this invention is explained in full detail. 

[0033] (Light emitting diodes 101, 201, 303, 403, 503, and 603) The light emitting diode 101 used 
for this invention works as a picture element which constitutes 1 pixel. The chip type LED which 
has arranged the light emitting device is suitably mentioned into the light emitting device which 
light emitting diode carried out the mold of the various semi-conductors to the request with resin, 
glass, etc., and was formed, or a package, as a light emitting device - a liquid phase grown 
method and MOCVD - the thing which made semi-conductors, such as ZnS, ZnSe, SiC and GaP, 
GaAs, GaAlP, GaAlAs, AlInGaP, AlInGaAs, GaN, InN and A1N, GaAIN, InGaN, and AlInGaN, 
form as a luminous layer on a base by law is used suitably. As structure of a semi-conductor, the 
thing of gay structure with MIS junction, and PIN junction and pn junction, hetero structure, or 
double hetero structure is mentioned. Moreover, it can also consider as the single quantum well 
structure and multiplex quantum well structure which were used as the thin film with which the 
quantum effectiveness produces a luminous layer. Luminescence wavelength can be variously 



chosen from an ultraviolet area to an infrared region by whenever [ ingredient or its 
mixed-crystal ]. [ of a semi-conductor layer ] 

[0034] The mold member of a light emitting diode is suitably prepared, in order to protect an LED 
chip from the exterior. Moreover, by making a mold member contain organic and an inorganic 
dispersing agent, the directivity from an LED chip can be made to be able to ease and an angle of 
visibility can be increased. As a dispersing agent, organic members, such as inorganic members, 
such as barium titanate, titanium oxide, an aluminum oxide, and oxidization silicon, melamine 
resin, CTU guanamine resin, and benzoguanamine resin, are raised suitably. Moreover, the 
screen effect which cuts unnecessary wavelength can also be given by making coloring agents, 
such as a coloring color and a color pigment, contain. 

[0035] Furthermore, by making a mold member into a desired configuration, luminescence from 
an LED chip can be converged or the lens effectiveness to diffuse can be given. It can observe from 
a luminescence side side and many things can be chosen according to requests, such as the shape 
of the shape of a perfect circle, and an ellipse, a rectangle, a square, and a polygon. The shape of 
an ellipse with a large angle of visibility is more desirable in a longitudinal direction at the time of 
use in the outdoors. Moreover, the structure which carried out two or more laminatings is 
sufficient as a mold member. Specifically, what combined a convex lens configuration, a concave 
lens configuration, and them is mentioned. As an ingredient of a mold member, the translucency 
member excellent in the weatherability of acrylic resin, an epoxy resin, a urea resin, glass, etc. is 
used suitably. 

[0036] When taking use of an LED display equipment into consideration out in the fields etc., it is 
desirable to use a gallium nitride system compound semiconductor for a luminous layer as a green 
system and a blue system for super-high brightness, the stable luminescence property, etc., and it 
is desirable by the red system to use the semi-conductor of gallium aluminum and an arsenic 
system, or an aluminum indium gallium and a phosphorus system for a luminous layer. 
[0037] Moreover, in order to use an LED chip as multicolor or a full color indicator, it is desirable 
that the main luminescence wavelength of a red system uses the LED chip with which 495nm to 
565nm and the main luminescence wavelength of a blue system used [ 600nm to 700nm and the 
main luminescence wavelength of a green system ] the semi-conductor in 400nm to 490nm. 
[0038] (Substrate 202) It is used in order to arrange each light emitting diode 201 to a request and 
to connect electrically as a substrate 202 which arranges light emitting diode 201, and depending 
on the case, you may use also [ substrate / for driving gear 206 ]. As a substrate 202 for light 
emitting diodes, few things of heat deformation which have a high mechanical strength are 
desirable. Specifically, the substrate using the ceramics, glass, or various resin can use suitably. 
Since the front face of the substrate 202 with which light emitting diode is mounted is in 
agreement with the LED screen, it is more desirable to have colored it the dark color system for 
the improvement in contrast. Moreover, concavo-convex processing may be carried out for the 
improvement in adhesion with a filler 205. The conductive pattern is formed in the substrate 202 
with copper etc. so that each light emitting diode 201 can be driven. 

[0039] (Cases 103 and 203) A case 203 is suitably used, in order to protect mechanically the light 
emitting diode 201 arranged in desired configurations, such as the shape of a matrix, from the 
exterior on a substrate 202. Therefore, a case 203 can be made to form in desired magnitude and a 
desired configuration. The thing of a case excellent in adhesion with a filler is desirable. As an 
ingredient of a case, polycarbonate resin, ABS plastics, an epoxy resin, phenol resin, etc. are 
suitably mentioned from the ease of carrying out of shaping etc. moreover, a crevice is prepared 
and checking and verifying are carried out to the heights of a protection-from-light member, and 
various include angles of a gobo can be looked like [ a case ] with the configuration of a crevice, 
and it can be made to change into it Furthermore, embossing of the inner surface of a case is 



carried out, adhesion area is increased, or plasma treatment may be carried out and adhesion 
with a filler may be raised. 

[0040] (Protection-from-light members 104, 204, 304, 404, 504, and 604) In order to prevent that 
each of light emitting diode 101 stops easily being able to check by looking the louver which is the 
protection-from-light member 104 due to outpatient department light, it is used suitably. 
Moreover, the protection-from-light member 104 can carry out the collection of heat of the 
generation of heat from light emitting diode 101 through a filler, and can also use it as a 
heat-conduction member which makes heat radiate outside. Specifically, heat dissipation nature 
can be raised by making a protection-from-light member form with aluminum, stainless steel, 
various alloys, etc. Furthermore, it is desirable to make a protection from-light member color it 
black etc. in order to raise protection-from-light effectiveness. The protection-from-light member 
204 has the more desirable thing which are depended on the crevice and panel doubling of a case 
203 so that the include angle can be changed according to a range of visibility and which is made 
to constitute. Collector efficiency can be raised by arranging through a filler 205 between the 
matrix-like light emitting diodes 201 as arrangement of the protection from-light member 204. In 
this case, the protection-from-light member 204 may be made to form in a matrix to between light 
emitting diodes 201, and you may prepare in accordance with the line or train between light 
emitting diodes. 

[0041] (Filler 205) As for a filler 205, it is desirable that adhesion with the substrate 202 with 
which light emitting diode 201, a case 203, and light emitting diode have been arranged, and the 
protection-from-light member 204 is good. In order that a filler 205 may protect an internal 
circuitry, a mechanical strength and weatherability are required. Moreover, the need of making 
heat conduction of the generation of heat from light emitting diode 201 carrying out outside 
efficiently is desirable. Specifically, an epoxy resin, silicone resin, etc. are suitably mentioned as 
such a filler 205. Moreover, infrared reflective members, such as titanium oxide, can also be made 
to contain in a filler. It can consider as the LED drop which reduced the effect by the heat from 
outpatient department light by this. 

[0042] (Driving gear 206) As a driving gear 206, it has a lighting circuit etc. and connects with the 
LED drop of this invention electrically. Specifically, the light emitting diode 201 arranged in the 
shape of a matrix by the output pulse from a drive circuit is driven. It is switched with the output 
signal of the gradation control circuit which calculates the gradation signal for making 
predetermined brightness turn on light emitting diode 201 from the data memorized by RAM 
(Random, Access, Memory) and RAM which make the indicative data inputted memorize 
temporarily as a drive circuit, and a gradation control circuit, and has the driver which makes 
each light emitting diode 201 turn on. A gradation control circuit calculates the lighting time 
amount and/or the brightness of each light emitting diode 201 from the data memorized by RAM, 
and outputs a pulse signal. The gradation signal which is a pulse signal outputted from a 
gradation control circuit is inputted into the driver of a light emitting diode 201, and makes a 
driver switch. If a driver is turned on, light emitting diode 201 will be turned on, and the light will 
be put out if it becomes off. The desired luminescent color can be obtained by this. Although the 
example of this invention is explained hereafter, it cannot be overemphasized that this invention 
is not what is limited only to a concrete example. 
[0043] 
[Example] 

(Example l) The LED chip which used InGaAlAs (luminescence wavelength of 660nm), InGaN 
(luminescence wavelength of 525nm), and InGaN (the content of In is lessened and luminescence 
wavelength is shortened in addition to the green system the luminescence wavelength of 470nm.), 
respectively was used as a semi-conductor of the luminous layer of a red system, a green system, 



and a blue system. Each LED chip is mounted with Ag paste etc. on a mounting lead, respectively, 
and is electrically connected to the mounting lead and the inner lead, respectively. Moreover, the 
mold member which has the lens effectiveness in order to protect an LED chip from an external 
environment is made to have formed with the epoxy resin. Each mold member is made to have 
contained the coloring agent of the same color as each luminescent color according to the 
luminescent color of an LED chip. Moreover, each light emitting diode doubles directional 
characteristics, and is constituted. It was made to arrange with automatic mounting equipment 
like the arrangement which shows such light emitting diode at drawing 5 on the substrate formed 
with the glass epoxy resin. Moreover, the lead of each light emitting diode is electrically connected 
to the conductive pattern on a substrate with the automatic soldering equipment of a non-** Fig. 
[0044] 502 adds the light emitting diode with which R other than the light emitting diode with 
which RGB can emit light can emit light, and has made 1 pixel four elements. In addition, R 
carries out series connection of the two pieces, and has doubled driver voltage with B and G. 
extent to which each pixel does not spoil color mixture nature - and the respectively fixed dot 
pitch is opened and arranged so that it can recognize independently. In addition, the dot pitch of a 
pixel located in the both-ends side of an LED indicator sets to 9.75mm, and is made narrower 
than the other dot pitch 10.5mm. The sense of incongruity when carrying out two or more arrays 
of the LED drop by this can be reduced. Moreover, 1 pixels is collected four every direction, 1 block 
is set to 501, and the light emitting diode within block 501 is formed by the pixel used as mutually 
different arrangement except R. The light emitting diode arranged on a substrate has been 
arranged for every substrate, and was made to fix to the interior of a case with a screw. You made 
it filled up with a case, light emitting diode, and a substrate with silicone resin except for the 
point of light emitting diode. Silicone resin was stiffened and the LED drop was made to 
constitute. 

[0045] Each light emitting diode of RGB which constitutes the adjoining pixel becomes 
independent, respectively, and such an LED indicator is arranged for every block. In addition, as 
shown in the formed LED drop at drawing 2 , a driving gear can be connected electrically and it 
can consider as an LED display equipment, an LED display equipment is based on the light 
emitting diode and louver in a pixel which are the adjoining picture element - in every direction, 
even if it is kicked and a phenomenon arises - since there is a luminescence component of RGBR 
from any direction, the color gap by the check-by -looking direction can lessen extremely. 
[0046] 

[Effect of the Invention] As explained above, the LED drop of this invention, and the display using 
it By making arrangement and the pixel of the picture element in each pixel form into a block unit, 
the color gap produced in order to use one more sort or two sorts of picture elements in addition to 
arrangement of a color in three primary colors, or the three primary colors of a color That the 
luminescent color changes with the direction seen at the time of coincidence luminescence of RGB, 
such as a white system, or include angles can consider as the display using very little LED drop 
and it. also in four LED drops which can raise various properties especially, it kicks from various 
kinds -- having - etc. ■• it can consider as very few LED drops of discoloration. 
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(6) 



■rarias-otra. sir. *$tw<D&m&^^xtm 

[0 0 3 3] (If^t-KlOU 2 0 1, 3 0 
3, 4 0 3, 5 0 3, 6 0 3) *»Wfcffl^feixS363t 
y-r^— K10 1I4, 1 LTji 

<= «fty^r*-Ktt, ®*©¥#fr£»^#7*ft 

DftiatlSteZnS, ZnSe, SiC, Ga 10 
P, G a A s , G a A 1 P, Ga Al As, Al InG 
aP, Al InGaAs, GaN, InN, A1N, G 
a A 1 N , InGaN, Al InGaNfO^MI 

ommt t-ctt, m i sm&. P I N«£^p ng^ 

(D^ntfmtf btiS. St, JBJtJiSrlf^aiS^ifei* «5 

fgt Ltm-*^-#FM, zm-Btf-ftFrnmb-rz, 
*»***^«a»e>*^**"ea>«r3Wi-*-5c:fc*s-c# 20 

a o 

[0 0 3 4] 3g#^«r K©^—^ KSMttt, LED 

t, KSMt^«ll^»«©4t«S[»JS:^WSia:a- 
ttioTLEDfy^e) ©fifatt £Hfa $ 
Sr»^i-iid*T#6. fcifc#J£L-t, ^*v»'<y* 

A, S^t^?^, SHtlT/u^-^A, g^t££*&£'©4| 

tsmu^^7%>mm. cTu/Ttsywg, 

t, tffeJfef^JHffee^jfc^SlffefflSr^WS-frSrfcfc 30 

[0 0 3 5] Ml-, KSWtS:0fao«*fc^-t-5 - 

£fc.fcoTLED?-y:^fc©3&ft&&j|C£-ti:t*>, tfc 

*ffi«w^5>aaoLTKR^ ffiR^c, jeijm* 
zismufo lts* «Rt5 r b a. bp 

itx*t«ti> 0 Hft#jici4, fiuyXM, w^y^m 40 
^ftfe&ffi^-g-fcHttfcWjiSigtf bti5 0 K*P 

icffl^bixao 

[0 0 3 6 ] IF^*2fT?LED*^§61lO«fflS:%JKi- 
Mffl^5:i^L<, St, *££-C*tt3B3teBK 

#<j [7 a • t^$-^a • at^-^^T/u^ = 17 a • 

v^A • #y pa • iioMft^^s; HWSL 50 



WHJSp 1 1 - 3 0 5 1 
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[0 0 3 7] St, v/^*7-t^li7y^7-S* 

6 0 0 n mfrfe 7 0 0 nm, Hte^©±3B#»[ 
ft^ 4 9 5 nmi^ 5 6 5 nm, #MO±?£fM^ 
4 0 0 nmH4 9 OnmrtC^MI^fcLEDf 

[0 0 3 8] (3382 0 2) »3te*V*-K2 0 1fcE 
Bi-aS^2 0 2 £ LTI4, K201S: 

Tt>av\ KfflOi8E2 0 2 <h Ltll «ft 

2©^El4LED^^ffit-^-rafcto3^ Nfa 

±© t ft (cat L r *> a c b ifi «t 9 & * Li/ \ 

St, 3tMU2 0 5 iW^«tt^I±©ttotC[lfl [ £bJPX$ 

■e-ct&v. S1S2 0 2ICH, K2 0i 

[0 0 3 9] (tffft 1 0 3, 2 0 3) gft 2 0 3 (4, g 
S2 0 2 ±(c-7 h y y ? xftft ^BfMw^JcEfi L t 
»*y>f ;J— K2 0 1 Sr^aJ*^*««I(C«fl|-t-Sfc» 

»atfflv^ixa. Lt^oT, g^2 0 3ii, ma© 
7c t s xtj«0f a©»« £ * a d b &x % a 0 w®- 

(4, **H-i©«*ttas«ix-Cir^St«)^ff*Lv\ e 
fo<omA b LXte&B<D L^-T $ ft £?ri> & # y # 

*t©fl»fctt^S*IHSlJiZ)?B«^ J: 
^^^#xiPX^-ti:T^ffi®^ti^Lt'9, 7"7X-7 

&mLxfttmb<r>m&&&fa±.is-&xi>&\,\ 

[0 0 4 0] (M%Mtt 104, 204, 304, 40 
4, 5 0 4, 6 0 4) jgat&Wl 0 4-C&S/1/— /<— 
14, Kl 0 10#*«tJ;oTSI 

l ic < < <c a r i ^P^it-r a it #) \mm \zm ^ b ti a 0 

St, jejtfflttl 0 41438*^*- Kl o i*»e>©» 

^^7c«it^7>LT*mL, ^sij^scjfts-fraate^aj 
*tfc Lx^ijffl-rac t fc-e#*. A^tci4, r;u^- 

*Sril^J:5iWI!ltttlfil±**5-i:^"Ct5. $ b 

tfeS45:i!)«ff4U>. i»tt2 0 4lt mSBSg 
(tfc^fe-frr*«)ftS34«*HT#6J:5Kft:2 0 3©Gfl 

jg3tSB*t2 0 4 ©Eg t L-CI4-V h y y^^©|g3ty 
4 K 2 0 1 WJfcSittt 2 0 5S;ir LTSEfS"f a i b 
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A$f2 0 4«r«3fey-fa— K2 0 l WJKJt Ltv h y y 

[0 0 4 1 ] 0 5) Stt*t2 0 514. 

4 K2 0 1 , Eft 2 0 3 . 35*^ 1"- K#E«* 
*ifc£«2 0 2SOl)tM2 0 4 to*3Brttisj:v^ 

fcas#su\ 5te«»t2 o sit, rt^iHisg^^-rsfc 

-<1— K2 0 ld>b©»i»ta*J:<#MB»cj|!ke*$* 
& ©Ate J: 5 f&» £ L E D S^S 1 1" 5 

[0 0 4 2] (&£)gfB 2 0 6) i§2ft^ 2 0 6 bit 

tt, jfe*TISItt4ifSr^L*3BW©LED3ft*«4:«*W 

K20 is:e»-r5. rattiaKiL-ctt, 20 

5*^X — B##J(:ifEtt£i±:5RAM (R a n d o 
m, Access, Memory) t , RAMI^fHtt^ 
n5f-^^6?6*^t- K2 0 1 SrBrJtWESSK 

¥4*- K2 0 1 -£5 K7-T^-i:?r{i^So 

RIHffillllBlKM:. RAM^I5«*4x-5x-^*^#«3t 
^t-K2 0 1 ©&*TI^&tf/X{i;Sg£Sidf: LT 

/U^(t-§-(?*>aPtPfi*tt, SSft^V t-K201OK 30 

So K9^/<-AS^->t*5i:»3fe^*-K2 0 l # 

©«3tefeS:#S^t«s-Cf -5. SIT, *»W©l6!fi«t 

[0 0 4 3] 

mmm\ 

(^tU^ ^WtllnGaAlAs (383tifig 6 6 0 40 
nm) , InGaN (MSf 5 2 5 nm) , InGa 
N «S3t«S4 7 0 nm, fcfc, I n 

£ y f> • D - K±CA g b t£ t'X~? <}>b 

*t & # * t?#j* £ it T <5 0 ttiWHO^-A' 
KStttfctt, LED^y^©*3tfe^t>-ti:-C**©« 50 
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*V K S: # 7 * ^ # * ->»Jii T'flM $ ftfcg 

K±{csi5{c^-riaa©$D< swuagga-cefis-e: 

fc. Sfc, #3Bfe^1— K©y- Ktt, 4^1© Bib 
[0 0 4 4] IB* 5 0 2(4, RGBiS3g3tpIt6/j:l63t 

T4^ir$-i±Tfo5o Rtt 2 m^mmm^ 

KI&SffiSrB, Gfc-g-^-tt-CfcSc &MiNi^fett£S 
ED*^»»WiSHBIlcffi11i-5iiii*© K-> h tV^tt 

9. 7 5mmtU W^OK^fyf 10. 5m 
minR<$*tfc5„ £*U;i«fct>LEDgjj*g£1g 
$cBB?iJ S-frfc £ § ©itft!i£<g:M£-£5 ^ 5„ 
Hi«4iIftXl^P^5 0 1t$t 

[0 0 4 5] ;©i5 4LEDa*ffitt, ^-r-SEi* 

L E D**»tH 2 (c^-r*P < fffbl&BSrttm^SSl! 
$tLEDSMit5rt^ t ^5 0 LEDS/fi 

IftlKtRGBR ©«3tfi£^iS fe 5 fc »«tt#ft i -5 
[0 0 4 6] 

[fgPJI©^] £*±KlflLfcJ:5»£, *HP^©LED^ 
^«aW-tnSrfflv^*^3fifi{4, fe© 3JS^,©iag^ 
I M4fe© 3 miSztetcX $ "b IC 1 flfcftV Mi 2 ffi©^* 

ifRGB©|iJB#|§3tH#|cio^-Ct,Ea*-r6]^^lcJ:o 
■■C383tfea J H4ofc 9 1-5 r i d«#fe«>-C'>»Ecv^L E D 

ft J: o T t fe^tJ 0 ©H feT'>*^ L E Dlg^tff t 

[@s©ffimfttft0J!] 

IE i ] imw<o l e D**»*****tt»»B-e 
fo5„ 



(8) 4$0H¥ 1 1 - 3 0 5 1 
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[12] Hi ©AABrB^*5Jt6«El&»rffiiaS:*1-. * 1 0 1, 201, 303, 403, 503, 6 0 3 • • 
[13 3] *»W©»3t^a!— K«OB«**i-*acW K 

»^¥B5H-C*5. ' 1 0 3, 2 0 3 - ■ 

[114] *35WOSiI©»3t^-f ^-KEBSr^-fSa: 104, 204, 304, 404, 504, 6 0 4 • • 

[El 5 ] *mW<DttL<D%ytyj it- KEBSr^-rKS; 2 0 2- • • 

W«BJ»¥iBH"C*)5. 2 0 5 • • • 5fc±A#J 

[B6] *is^ro$p>^»jwig3t^^--KiEias:^ 2 o 6 • • • mmmm. 

-rmn&iUft^ffimvfoZo 301, 401, 501, 6 0 1 • • • 1 zfu v t> 

Vft%<T>WFi\ 10 30 2, 4 0 2, 5 0 2. 60 1 - • - li* 

10 0- • • LEDS^ji * 



[01] 



[12] 



